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Residual stresses can be generated during fabrication processes, such as, welding, 
forging, rolling etc[1-3] . They have obvious influence on the performance of the material, like 
cracking and corrosion. To better control residual stresses, the initial distribution of them in 
materials must be clear. Ultrasonic methods can be used as a good tool for residual stress 
detection, and this approach is non-destructive and costs are modest. Methods which utilize 
longitudinal critically refracted (LCR) waves are receiving increased attention and it can be used 
on thick material. However, there have only been a limited number of studies which consider the 
acoustoelastic effect for thin plate materials which generate Lamb waves[4] . This paper reports a 
study in which a numerical model[5-6]  is used to investigate the Lamb wave dispersion curves 
under loading that induce stresses. The effects of stress on various Lamb modes are discussed 
and those which appear to be most sensitive are identified. It is found that when the stress’s 
direction is the same with wave propagation direction in a 1 mm thick aluminum plate the A0 
mode is the most sensitive to the applied stress. 
 
Acknowledgement: 
 
This work was supported by CNDE and China Scholarship Council (CSC). 
 
Reference: 
1. E.H. Dowell, G.F.Gorman III and D.A.Smith, “Acoustoelasticity: General theory, acoustic 
natural modes and forced response to sinusoidal excitation, including comparisons with 
experiment,” Journal of Sound and Vibration, 1997 .52( 4): pp. 519-542.  
2. D.M. Egle and D.E. Bray,“Measurement of acoustoelastic and third-order elasticconstants for 
rail steel,” J. Acoust. Soc. Am, 1976. 60(3): pp.741–744. 
3. F.A. Kandil, J.D. Lord, A.T. Fry and P.V. Grant, “A Review of Residual Stress Measurement 
Methods- A Guide to Technique Selection”, NPL Report MATC (A) 04, 2001. 
4. F.A. Kandil, J.D. Lord, A.T. Fry and P.V. Grant, “A Review of Residual Stress Measurement 
Methods- A Guide to Technique Selection”, NPL Report MATC (A) 04, 2001. 
5. R.G. Treuting and W.T. Read, “A Mechanical Determination of Biaxial Residual Stress in 
Sheet Materials,” Journal of Applied Physics, 1973. 13(2): pp.130-134. 
6. N. Gandhi, J.E. Michaels, and S.J. Lee, “Acoustoelastic Lamb wave propagation in biaxially 
stressed plates,” J. Acoust. Soc. Am, 2012. 132 (3), pp1284-1293. 
 
